Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Metal organic framework-derived Fe/C Nanocubes toward

efficient microwave absorption

Rong Qiang,* Yunchen Du,* % ¢ * Hongtao Zhao,>  Ying Wang,* Chunhua Tian,? Zhigang Li,> ¢ Xijiang Han?
* and Ping Xu® ¢ *

@ Department of Chemistry, Harbin Institute of Technology, Harbin 150001,China.

E-mail:pxu@hit.edu.cn; hanxijiang@hit.edu.cn; yunchendu@hit.edu.cn

b State Key Laboratory of Urban Water Resource and Environment, School of Municipal and Environmental
Engineering, Harbin Institute of Technology, Harbin 150001, China

¢ HIT-HAS Laboratory of High-Energy Chemistry and Interdisciplinary Science, Harbin Institute of Technology,
Harbin 150001, China

4 Institute of Technical Physics, Heilongjiang Academy of Sciences, Harbin 150009, China



PB

- : l T 4 T 1 I

Intensity (a.u.)

| | | JCPDS No. 01-0239
LRy

10 20 30 40 50 60 70 80 90
2 theta (degree)

Figure S1 XRD patterns of as-prepared precursor and standard Prussian blue.
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Figure S2 XRD pattern of Fe/C nanocubes after strong acid treatment.
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Figure S3 Low-magnification SEM image of S2.
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Figure S4 TEM images of S1 (a-c) and S3 (d-f).
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Figure S5 N, adsorption-desorption isotherms (a) and pore size distributions (b) of Fe/C composites.
The isotherms of S2 and S3 remove upwards 50 and 100 cm3/g at the beginning for clarity,
respectively.
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Figure S6 TG curves of various Fe/C composites.
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Figure S7 The local enlargements for D- and G-bands in Raman spectra.
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Figure S8 The complex permittivity (a), complex permeability (b), dielectric loss tangent (c) and
magnetic loss tangent (d) of S2 after being treated by strong acid.
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Figure S9 The reflection loss of S2 after being treated by strong acid.



Table S1 Textural and magnetic parameters for various Fe/C composites.

BET Pore volume Ms Mr Hc

Sample
(m?/g) (em?/g) (emu/g) (emu/g) (Oe)
S1 45.7 0.32 121.0 20.6 442
S2 50.0 0.32 118.7 17.1 383

S3 69.8 0.30 106.6 13.4 335
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Table S2 Microwave absorbing properties of various composites of carbon and magnetic metals in
previous references and this work.

Thickness Bandwidth -10 dB  Integrated thickness Bandwidth over -10 dB

Sample Ref.
(mm) (Range, GHz) (mm) (Range, GHz)
CoNi@C 2.0 5.2 (12.8-18.0) 2.0-4.8 13.9 (4.1-18) 1
porous carbon/Co 1.8 2.2(12.0-14.2) 1.8-5.0 10.3 (3.8-14.1) 2
a-Fe/C 2.1 3.3(5.2-8.5) 1.8-3.3 8.4 (3.5-11.9) 3
h-Ni/GN 2.0 - 2.0-5.5 4.0 (3.0-7.0) 4

5.2 (11.9-17.1)
FeNi/C 2.0 2.9 (7.1-10.0) 2.0-3.5 8.9 (9.1-18) 5
FeNi@C 2.0 2.5 (13-15.5) 2.0-5.0 5.6 (2.0-7.6) 6

2.9 (10.8-13.7)

CNF-Fe 2.0 7.3(7.9-15.2) 2.5-5.0 12.2 (3.0-15.2) 7
Ni/C 2.0 42(11.2-15.4> 2.0-5.0 10.8 (3.4-14.2) 8
Ni/MWCNT 2.0 3.7 (12.3-16.0) 2.0-5.3 12.0 (4.0-16.0) 9
Fe-C Nanofiber 2.0 1.6 (6.2-7.8) 2.0-3.5 4.7 (3.1-7.8) 10
Fe/GN 2.0 4.4 (9.6-14.00 2.0-4.0 9.8 (4.2-14.0) 11
(Fe, Ni)/C 2.0 5.5(12.5-18.00 1.5-2.1 6.0 (12.0-18.0) 12
FeCo@C 2.0 5.0 (7.0-12.0) 2.0-4.0 13.9 (2.6-16.5) 13
FegnCo4qo/C 2.0 5.0 (9.5-14.5) 2.0-4.5 11.8 (3.4-15.2) 14
FeNi;@C 2.0 4.6 (8.7-13.3) 2.0-5.5 6.6 (3.2-9.8) 15
Fe/MWCNT 5.5 2.0 (18.0-20) 3.0-5.0 - 16
Fe/Mesoporous carbon 2.0 4.9 (11.4-16.3) - - 17
Fe/Fe;C-MWCNT 2.0 2.2(8.1-10.3) 2.0-3.5 6.6 (3.9-10.5) 18
NiFe/CNF 2.0 3.8(8.2-12) - - 19
Ni/GN 2.0 3.8 (14.2-18) - - 20
Fe-filled CNTs 2.5 0.8 (10.2-11) - - 21
Ni;-,Co,P/CNTs 2.5 1.8 (7.0-8.8) - - 22
FeCoNi alloy/CNTs 2.0 5.6 (12.4-18) - - 23
Fe/C 2.0 7.2 (10.8-18.0) 2.0-5.0 14.6 (3.4-18) herein
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